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1020030027671 #^ ^7}: 2003/6/7 

[-0-^1 

-f-^l^^l ^ i^fe, #7l XU ^ # ^ Xl2 ^ D <H tflsfl ixNs] -g- 

^ ^^2l-7l<4 4^2*71-1- ^ <J ^-711-3). , ^-71 X]l ^ xg-Sj- 

#7l XI 2 D <M1 ^ T^l^al <#7] %&7) ^7}9\- CfS ^^ofl # ^ -fr 

*gH ^^"^ ^ #*14, #7l XI l ^ # XI 2 ^ n cHl *M 

^ 4#°1 ^ OJH £ E !_ ^. 7 ] $3 uj-s.^ ^M-oflA^ *]3*Hr tflo^ 3g- 

^IJl^ *3f^ 4* Slife 2 £ ^ ^ # SH-<M *13*Hr 4^ 

cfl^ # ^IJL-V # ^ flfe £B 3-i: 5Hr 4^" ^^^71-i-^r ^Hl^j-Ji, # 7 1 

4# S^^fe ^-fr ^ofl 7 > a$ 7 ]±. 7^ 7 }Alol i£61H *1^> 

# 7>A]ol o^*} ^« 7 ] ^^-71^ &^f>\jL 7}A]ol 8>^. ^ 

D <HH *i^*Hr # o^Sl % ^71 ^^7l» ^-4^1 to ^71 7J 

£ 3 
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1020030027671 #^ ^7}: 2003/6/7 

^S-^^IM ^-7l*l-fr <8=HH)= #-S-^ D oM WAVELENGTH DIVISION MULTIPLEX I ED 
SELF-HEALING OPTICAL RING NETWORKS} 

[S.^ -Ml 

£ 2^r ^efl^ ^-^^^yH^l^ Ji<*|^ S.iS, 

£ 3£r -g- A}-g-s} 4^- $J^:^7l (Wave length Inter leaver)^ iL<^ 

51 5^ ^71^^-715+ 2x2 % ol-g-^j- ^ -£-§-A} n^o] 

£ 6-Br cfs. ^UHofl ^71 ^^-71^ 4x4 # ^1 

5. 7^r ^7)^^-714 4x4 o] -g-^]- <£#*J: ^ #^1^ 

3 T^S, 
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1020030027671 %:^ 2003/6/7 



ik^-gr ^^^iFtHNwave length division multiplexing) 7l^ofl 7}^^ ^-f-^ 
D <H 7 A°-£- el^r -*MI*1 l^*}^, <# w o v ^-°5. ^Jlt ^i^^Jl *>7l*l-R- 

(self-healing)7> 7}^^ #-f-4l D <Kopt ical ring network)-4 ^l-ofl m}-^ a] , 

3^, ^7>^ o. # -f-^fl a}e] 7fl^ 2}-^ #^Hfr 4^^^ 71 ^ 

-g-^ofl oj-el- t^s) ^j7^ tH-g-^ MJl^ xj^ol 7 >^>7fl £]&t}. ^ ^>Me|-' ( 

7l#Sl # T^l^oflA^ #A]Jrcq 35.^, ^ *7l/^^-ol 7>^*fl^O. 

^-^^"tq-^^Al ^AlnJ-^ ^-«-7l^^-7l» A>-g-*}^ ^nj-ij. ^ ^ « B fl 7 ) - 

Af-g-^ #0.5. ^ oi ^-f-^cHH^ ^ *«fl 

tfl-8-%=, HH^7> ^^S)S.S, ^-ofl ^6|j cfl^fl JL#^ tfl^^- ^ 

^^l^ ^31 ^ ^^ol ^€l=f. ZL#^^oj ^ o. 7 j. 5$^X\t$ i£ 7 [ 

SEt!: i^^cf. ^u}, ^ h^B.o] % 
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1020030027671 %^ <Qx}: 2003/6/7 

4^^cf^ H o^ ^ hiiSLfe MJL^ €-71 (drop) ^(add)# 

3tb #x\7\ ^7)^^-7lsq- S.S. 4\® #*15 ^ 

€ ^ &i=h JsLSL^sil y o v ^°fl "4^ ^S(path) iLJl^l^ ^3(1 ink) 

%vc}^«vai -f-^]^ loop-back) ©l-g-^r ^3. ii^^l #11 -g- *l-§- 

£ l^r ^EL 2L3L%^ #<*]-§- Aj-g-^ <##fg= ^Al^o) 

y o^* iL°i^4. £ H w r sf ^ n 2tS.fe «W ^4 4^ U 

* **fl t A Jit ^-71 ^ ^*l7lfe ^7]^^-7l(10a-40a,10b-40b)^ SLJL^m 

^ 2x2 (110-180)5. 5aq-. ti >W ^(4)^1 , Sr^l A, 1, A. 

2, \3, .... ANSQ f^lit ^S}^, *8(2)^ ^-f, jq-^-o] a.n+1, \N+2, X 

N+3 A2N^1 %4JJl» ^(4)^r *1 ?fl #^0.3. o>^ *g( 2 )£r aV^ 

711 #^°-5 f^lit ^tH}. 

^-B- ^3^1 ^ofl7> # ^ D o V ^ ^-ofl 7 l- ^3^1 ^ #ofl 

^*ltr -¥-7flsl 2x2 % A}-g-*H #A]Jr-i- U oH^5 

^SLS.^ ll^^lt ^r*S*>q-. ofll- #<H, £ 1^1 (b)# # 
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1020030027671 #^ 2003/6/7 

^■71^^-71 la(10a)sq- ^7l^^-7)2a(20a)» Sl^r ^-fr #ofl7> ^-f , 

^7l^^-7lla(10a)^>H ^7l^^-7l2a(20a)S ^KlJl XI, X2, A3, 

.... XN-S: #*U2(120)«- -f-*fl ^7l^^-7llb(10b)S ^-H^sH «W ^(2)# 

^■«fl U-^S. ^#=14. *8(2)-g- **fl XI, X2, X3, 

XH-& #*l21(130)-g- **fl %&7)^7]2b(20b)°\}*] %&7]^7}2a(20a)£- 

^ 2x2 % #*l(110-180)3r ^^^(bar)^ 

9X7} rtfl^-ofl ^^l(il)S <?]7>^ -yjL^r #^l(ol)S ^i^Jl <^2(i2)iL ^17>^ a]s 
^ #^2(o2)S ^l^tf. ZL&K, 3M) 7 > ^4- # ^^R 1 #*l(110-180)fe- 3-*} 

-MCcrossH ¥°l7ll ^lS. ?17>^ ^Is^- #^2S Jl °^2S <?]7l-^ *1 

J:^r #3 13. 5L 1^ (bHH ^fl^J 21(130) 2] ^Hfl# m^Efls ¥-g- 

as^, ^ofl 7 > ^-^t!- ^at *lM-*r ^J:^ oyqe}-, #-g-7i;i^7l2b(20b)°lH 

7l^^-7]lb(10b)S. ^l^Ji|J-^o.s sj-^l XN+l, XN+2, XN+3, .... X2N<£] 

7ll a (10a)«HH # 12(120)* #*fl #-g-7l ^7l lb(10b)3 #^4. ^7} 

^3.^ 91%*}*} ^2=3 # ^^^1 ^-Efl^ ^ go] ZLtflS. ^ 

=L^. ^2fl^ 7}^ A>-g-^ 2 7}^ 2) <#«^ 7f7l^l-H- 

^-f 37>^1^ -g- 2^01 ^*>7fl ^nf. ^*fl3, 3^ #^1JL *fl^ 
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1020030027671 #^ ^7}: 2003/6/7 

3*ti €H-tb -g-^ 2tifl7l- U^Tll ^Cf. ^u^}^, 7l#^- ^-ofl i^a] 

£ 2^ f^Hfl^ ^-S]^l^-yH7l^ ^» ^^4. <^°1 7} ti]-^ 

^(4)^ it— 5- ^-^>J1, ^>2fl^ ^71^^-71(2)7]- ^ ^^CM ^ 

AA^ ^Hl 2)-^ ^^°1 XI, A2, A3 AN °1ji ( 6>Bfl^ol ^ N+ i ( XN+2, 

AN+3, .... A2Nolcf. zi^i-h ^ ^7l^^-7l(10a)^l ^ cf^S)-7l (14)21- 
sM (12)^1 -g-^ ^M17} £l^r -II3l*M, X N+1, AN+2, AN+3, 

A2N ^3L7\ %^c% ^ 915.^ ^ ^4^71- olifLo^^ ^ p> 

*>7}*]5. ^1-sfl^ 71^71 (lOb)^l Al, A2, A3, AN ^liL-I- 

^ ^-ojo] cl-Lol^o) *lcf. n^i, N7 flsl Mlf ^iHrM 

^t!" ^71^^-7121 X}^3j-7l ^ <*Z\^7}Z\ lx2Nol ^O^* *M}. 

MM^ S-^Jis.fe ^-ofl 7 i- iHgs>*l ^ ^at ^lM-^ ^iJis c-ii-oi 

Cf^ ^Olcf. J£ 1-g- %V S ^>^ , o}^ ^(2)ofl^ ^ofl 7 }. ^§>^ c£o. *lM"b 

AN+1, AN+2, AN+3, A2N^1 #*\S_5. £}<H ^(4)^1 a] o_5. 

^3*1 ^l}. ol nfl ( ^Jro} ^ C-11 ol E-| £^ -fr^tr}^ &Z\]7\ 

4^, ^3 -^M^r 7l#^ -g-^*] ^71^^-71^1 t^s}- ^ t}^ 

^"71 -g-^-fr ^ti>O.S #°lJI, ^^ol ^^1 ^ Aljro} ^ o. ( s^^^^l ^ -j_ 
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1020030027671 #^ <|J*}: 2003/6/7 

^ ^ ^] 

Al ^ ^ ^12 ^ ^Hl7> lH3*Rr ^-f ^-^-fr 

*1, # A #7) *fll # ^ ^2 ^ ^ 0 H1 tfl*|) ^"4 

Jl lxN^ -g-^* ^ ^ ^^^M^ 4^21-711- ^ ^-« 7 1 ^^-711:3)-, #7] A] I 
^ #7] A}2 ^ D <M1 ^ ^WlSlJL ^-71 ^-g-71 ^7l<2]- cf^- i^=ofl 

^ # -9 -fr ^3 A}°H ^ ^1^, #71 *fll ^ ^ XI 2 

cfl^o} T^^oi Jf-nf^ ^ ^ iB l, #7l ^ *<M-^ *>i~MH *le)§Rr « 
tfl<*^ # ^ IE 2 D ^ ^-7] ^ ^ # 

^ 4# # -§- ^ SZtt IB 3* ^ ^^7|tf ^wl^r> 

-H, A cM 4# ^^^7]^ M7> ^7)^ 7^ ^>Alol ^*Rr ^-ofl 

^ *1^Kr % 71-Alol o^S} ^-«7l ^7l<2] <£&o\] ^t}lL 7|-Alol 

3Hr n cHH ^ *M % *\JL±= 7>^Hl % &7] ^7}^r -f-^V*l &ol 
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1020030027671 ^7}: 2003/6/7 

<2i> ^-^o. ^ ^jro} *fl^ #Efl^l « 0 V*H1 2 WHS. t°jAS^, # 

^-fHH3 ^#<q <^«- s^Sj-ig- ^ oi^s. *>0|JL, <£«j-*j= ^71^1^ ^ # 

A^Sl^ol Cf^yl^ ^^^2^-71^ #o]7l ^ #£^7)*}^ 

<22> £ 30. ^ ^ofl^ A>-g-^ 54^- 3J^^7l (Wavelength Interleaver 7]^4: 

^ttt £^14. £ 3^1 S^s} y}-<4 ^o] ( sj.^- ^^^71(300)^ 3LB1, IH2 ^ IB 
3^ 37fl<3] £H f £-^t}. ^ofl afs. 34^1- $1^-^71(300)^ IB 1* ^f-^Rr ^1 
sfy&o] XI, X2, X3, AN, XN+l, AN+2, AN+3, .... A2N ^ej-ji ^ nfl ? 

SB 21- -S--4*Rr XI, X3, X5, X2N-13J ^^ji, I 

B 3* -f-^l-fe- -*]Jl^ A2, A4, A6, A2N^ 

<23> £ 4^ ig^o] ^^Aloflofl ttj-e}- ^71^^-71^ 2x2 # iSR 1 

T'SS.oW. 5. 5^ ^7l^^-7lSf 2x2 # 3.3 ^ 

^ D o v ^ ^£3.*!, £ 5^ (a)^r ^3.2] #°fl $M ^Aj- ^^HKr ^-f £ 5 

3 (b)Tr £ 5^ (a)^ W^1 D <HH ^7l^^-7lla^ %^7}tM^7]2^ ^^Hr 

^-fr ^3<^1 M7> ^Jtb ^-f ^lcf. 

<24> JE 4 ^ £ 5# ^2:*}^ , ll^HH cq-a}. tf}^ ^-^n>( 4) ul o>^ 

210a, 210b)!- 1^4. A %^7\ ^7] (210a, 210b) tt 1>N WDM ^^7]{212) , 1>N 
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1020030027671 %^ 2003/6/7 

WDM 4^3M(214) ^ N7flsl 2>2 # (216-1,216-2, - ,216-N)* n^l^cf. 2x2 % 

#*l(110,120)fe ^71^^-71 (210a, 210b)^ ^ ^ #(4)4 

D oK2Hl ^ ^ISI^ w)-^ $.3 #(4)£: ^ ^8^(2) ^-B- ^jHi 

^-°117> "fl, -fSjS.* ^^-^S-M) lil^lf ^^*>7l ^Bfl 

atb, °Jr^ «-*8 a <K2)£r m>^t ^ ^ D oK2) ^h<^1 #°fl7> 

£3 #(4)£- 3# ^^Hr ^tb nj-o_^_ o>u|e}. <t>^ « D oK2H] cfl 

iLS D o v (2)Jl5. 7l^tb^-. ^7^S, ^ ^(2)^- ^-tf ^-fr 

fltl 7]^ o>u|5} #(4)ofl tfltV iLJL ^Itb ^(2)0.3. 

7l^tbcf. ^ #(4)^ ^o] xi, X3, A.5, A2N-1°] 

^Jl* 91^ n o v (2)^ ^-f *H^*I| X2, A4, A6, .... 

A2NO] s^w}*]) ^E^M, y>#^ ^(4)^8: ^lTfl ^-^S. ^ 

(2 )^ wlAlTfl «J-^o.S. ^JL« 
<25> ti>#^ ^ n oK4)2] 4 ^ti]^ ^-7]^7la OADMaHl^tfl 210a) 
*1 31 «<KK-2.^)o.S. XI, A3, A5 A2N-1 sj-^ *^¥j*l| Ajif ^7] ^ 

^g^jRr 7]^ ^ D oK2)sl ^ i^ofl ^a]^ ^7}^7}b 0ADMb( 

<^mtfl , 210b)fe «V^31 «KK ^^)o.S. AN2, A4, A6, .... X 2N 4^ ^^fl ^ 

It ^"71 ^ ^*Rr 71^-i; ^*5tV^. 
<26> ^Sfl 7l#2] # ^-tl^VoflA-^ ^fl^ L^ol A\( AX = X2 - Xl)o)^JL ^ nfl , 

*fl\S Zt^Sr 2 A A (2 A A = A3 - Xl)°] °14 % 
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1020030027671 #^ ^7}: 2003/6/7 

SE, ^aHH 4^ ^^-7] (210a, 210b) ^ <£icHI ^K 1 - 
93^71 (wavelength Inter leaver)(310, 312, 314, 316)7} z]-z}- <£;i£M o|cf. ^ ^ 
^71(310,312,314,316)^ Al, A3, A5 A2N-1^ 4^ tfl^ A2, A4, A6, 

A2N-12} sKVtfl^ cf^s)- ^ ^ iT-Hcf. ^ ^z^l 

(310,312,314,316)^ 5L^ cfl^^ ^ 01-, IS 1, IS Al, A3, A5, 

.... A2N-l£l s}-^- cfl^^ ^]Jl^ -f-oz)-^- ^ 5^ IB 2 ^ A2, A4, A6 A2N 

^ 4^ tfl^ -tlS^ #4^" 'r IS 3-8: ^ 7l (310,312,314,316) 

IS^ (110 5£^r 120 Hi cf^- ISfe sfl^ ^ #(2 

4) i^JEL <#£>\ cfl-§-^ ^ 71(312, 310, 316, 314) <Hl $Z^. 

2£, $J^^7l (310, 312, 314, 316)^1 £&t}€- ^H}^ ISe %&7] ^7l(210a 

210bH 9X^-. 4^ ^^^71(310)^1 IS l£r % i^H 1 ^-^1(110) 

ofl <£^£liL IS 2^ ^7l ^^-7la(210a)^ <y<cHl 2E^, <£g 

^71(310)^ IS 3-& *fl# ^^(4) ^ tfl-g-sRr cf^- ^ ^ 7l (312)^1 

IS 3^1 

^3 ^^l^l M ^ 4^ 

c o v (4)2l ^-^-71 :f|Ma(210a)<*flfe- xi, A3, A5, .... A.2N-1*! %i±5-7} ^ 

S\J1, n o V (2)^ ^7l^^-7lb(210b)°fl^- A2, A4, A6 A2N<?1 

#^JL7> <a^€^-. ^7}^^7la(210a)^l &^S\$r XI, A3, A 5, 

A2N-1S1 ^SL^z ^7l^^-7la(210a)7> I^g Si^H 
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1020030027671 #^ ^^f: 2003/6/7 

(110)1- *^>7ll £3". 2x2 # +3]^ ^1 3# 

Efl(barH &<H, «a^l(il)S ^7 r € ^IJL^r #3Kol)3. #igrS\3L ^202)5. 91 

^IJl^r #^2(o2)S 3h^33J #*1(110)tt ^ ^^Rr 

31 (bar HI oi 7 l "fl^Hl, SJ^KiDS. ^l7>^ XI, X3, X5 X2N-ltl 

#4l3L^r #^l(ol)S <H ^^^71(310)5. 

XI, X3, K5 X2N-1^1 M171- ^fl^l ^1(H0)« 3^ 

3 71 (310)3 £EH XI, A3, \5, .... X2N-13 3"^ ^3 AlJrnV jg.^ 

t 5lr II 2^ -f-^SH ^7l ^7l(210aHl ^df^4. ^7l(210a) 
^ 3"^ 71(210)3 ^3#£r IB 2<H1 ^^Sl°l SI 71 nfl^-ofl \ 1, A3, X5, 

A2N-13 3"^ Hi "3 3 ^IJL^-g- <y^«Hrn}. ^7} ^7l (210a)i2-^3 
±t =L #^^1 <£^.& 3"# 71(312)3 £B2£ ^^^^f. 3"^ ^^71(312)3 

IB2S <y^^ XI, X3, X5, X2U-191 ^JL^r IB 1* *«fl ^33) 

^3(120)5. 31^:3 °1 #*1 (130)3. ^<8*>7fl €3". 

aV^ofl ^ a6fl ^. ofl7> ofl^tfl, v}Q*r ^ D oK4HH #^3^ 

#51 (120)3- ^1(130) A r °13 ^- M o. ^^ojj ^. 6 |)7l- iH?*Rr 

^ #(4)3 ^7l^^-7la(210a)^l 3-3M XI, A3, X5, X2N-1S1 

#^3^1 ^1 (120)1- -f-3-sH #*1 (130)3. *L<8*r*l S-th}. °1 

nfl ^-°fl7> ^r^tb *8aL3 °<J 33?r # ^33) ^1(120,130)^- 4i^3 »H ^s( 
£Al ^?}=H1 3^11 JExKJ-Efl ( cross HI ¥°l7ll 3°1 ^1 il3 ^7>^ ^Jl^r #^2 o2 
S. ?lfSlil <^2 i23 °J7^ AlJL^r #^1 olS. ^dM4. #^3^ (120)3 

^Kii)3. # aijl^t 4^3 *JM ^^(SAiAjg^)^ #^3^} ^3(120)1- 

30-13 



1020030027671 #^ <Q*}: 2003/6/7 

Mx} #Efl5. #^2(o2)3. #33<H ^^H 1 ^1(120)^ #^2(o2Hl 

^ 4^ 7K316) 2} II 1JL 

#*1(120)*H ^*fl sj-^" ^^:^7l(316)ofl <a^€ XI, A3, A5 

A2N-1*] ^iJL^r ^^-7l(210b)» &J1 cfl-g-SRr ^ ^^7} 

(314)3. ?lt€4. 4^1 £ «^*H tt|-et ^7) ^^-71^ *KJ.o) Jlo. £^-*fl°> 

%k ^Is 1 ^ nf^s)- * ^ cf^^-^cf . ^, -££- 7 ] ^7] lb(210b)^ A2, A4, 

A6 A2N<?1 M^^:* ^13°-^- Al, A3, A5 A2N-1°] 

^tt ^ $j^:^7l(316)^ IHl^] ^^sl^ Al, A3, A5 A2N-1^ ^ cfl^ 

^ *^^l7l^ IB 21- ^ ^^^71(314)^1 ^i^tf. ^H^^l 

XI, A3, A5, A2N-l<y ^Jl^ 5^ 91^71(314)^ IB 23. ^^sj-tt 4s 

IH1<*1H tfA] t^s^H sf^-ol x2, A4, A6, A2N<^1 ^Jl^ %v\] ©1^ ^ 

#°fl7> ^ as q. oi^^fl 5^} o^o. ^efll- ^#^3- 

*>fe ^-fSf n>^-7>^]5. ^^^"EflS. ^11^. £ 5<H1 Wl-Sf ^o], JfLHafl s)^ 

^ lxN^-S. *H ^2fl 7l^ofl^ j^s]^ lx2N ^ ^#0.5. #53 1}. 

5L 6-& ^HH nl-^ #-&7l ^7)^- 4x4 # ^1 

^S.*}^. £ 7-^ ^ ^7l^^-7l2f 4x4 ^3 ^11- ©1 0 <J=HJ-$= ^ 
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1020030027671 #^ 2003/6/7 

^ £ 72] (b)*r £ 72] ( a )2] ^7]^^-7lla2f ^7l^^-7l2a# ^^-tt 

#^-8- ^al ^-ofl7> 

E 6 ^ E 72] ( a )* , #-§-71 ^^-7l(210a-240a,210b-240b) ^ # 

$ ^^1(410-480)^ £ ^-^2] OJ^AHlSf O-Af^Tll ^-^Mlj £ Aljr-g. #$. 7 ] ^ 

tM(210a-240a,210b-240b)*IM ^sj- * <*cff^S|~I- ^S}*1 sj-^- ^^^7l» 

*>-8-*IH ^ v ^2] cf^- ^ a] oil ofl 4x4 ^ ^2]^1 ^1 (410-480) ^2. 

«H Slo] #c>^ AiJi-V^ ifJES ^21^1^- ^ 214. 
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